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WHAT IS CLAIMED IS: 

1. An article protected by a protective coating, comprisi 
a substratejiaving a substrate surface; and 

5r^^tive coating comprising ap^ter layer deposited upon the substrate 
face arid having a protective-coatipg^uter surface, and a diffusion zone formed by 
inter^iffusion of the outer layer arid the substrate, wherein 

the outer layer comprises platinum, aluminum, no more than about 2 
^eight percent hafnium, j^bstantially no added silicon, and elements diffused into the 
protective coating fro^ the substrate, and wherein 

the outer layer is substantially a single phase. 

2. The article of claim 1 , wherein th^^strtSstrate is a nickel-base alloy. 

3. The article of>l«iTiri , wherein the article is a component of a gas 
turbine engine 

4. The article of claim 1, wherein the protective coating has anavgi 
hafnium compositionm:erfrie comprising 

My small first concentration ofJjafiTium adjacent to the protective- 
TCr surface, 



ating 



a relatively larg^,^e6ond concentration of hafnium, but not exceeding about 9 
/feight percent, a^gfeater depths below the protective-coating outer- surface, and 

a^^^tively small third concentration of hafnium at yet greater depths below 
the ©rotective-coating outer surface. 

5. The article of claim lywherein the protective coating has an average 
hafnium composition profile comprising 

from about 0.1 to about^.5 weight percent hafnium averaged over locations 
from the protective-coating outer surface to a depth of about 5 micrometers below the 
protective-coating outer surface, and 



12 



13DV14035 




from about 1 to about 9 weight percent hafriium averaged oyer locations from 
about 10 micrometers below the protective-coating outer^rface to about 50 
micrometers below the protective-coating outer surface. 

6. The article of claim 1, wherein the protective coating has an average 
platinum composition comprising from about lyXo about 30 weight percent platinum 
averaged over locations from about 10 micrometers below the protective coating outer 
surface to about 20 micrometers below tHe protective coating outer surface. 

7. The article of claim l^wherein the protective coating has an average 
aluminum composition compri^ng from about 15 to about 25 weight percent 
aluminum averaged over loc^ftions from about 10 micrometers below the protective 
coating outer surface to about 20 micrometers below the protective coating outer 
surface. 

8. Th^rticle of claim 1, further including 

a ceramic thermal barrier coating overlying and contacting the protective- 
coating oy£^x surface. 

9. An article protected by a protective coating, compri^g: 

a substrate having a substrate surface; and 

a protective coating comprising an outer IgTyer deposited upon the substrate 
surface and having a protecjive^^^efating outer suftace, and a diffusion zone formed by 
interdiffusion oi^^^S^xXy^x and the suh^rate, wherein 

the ouJt^layex comprises^latinum, aluminum, hafnium, substantially 
ri^dded silicon/^d elements diffus^ into the protective coating from the substrate, 
and wherein^e protective coatipi^ has an average hafnium composition profile 
comprisi^ 

from apout 0.1 to about 0.5 weight percent hafnium averaged 
c4r locations from the Wrotective-coating outer surface to a depth of about 5 
4nicrometers below the ptotective-coating outer surface, and 

torn about 1 to about 9 weight percent hafriium averaged over 
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locations fromabpi^=¥0^icrometers below the protective-coating_out£^ 
aBouTSO^Tiiprt^ below thQj^rQt&G^^sftr^^ surface, and wherein 

thp<5uter layer is substantially a single phase. 

10. The article of claim 9, wherein the substrate is a nick^-base alloy. 

11. The article of claim 9, wherein the article is a- component of a gas 
turbine engine. / 

12. The article of claim 9, wherein the protective^coating has an average 
hafnium composition profile comprising / 

from about 0.1 to about 0.5 weight percent hafWum averaged over locations 
from the protective-coating outer surface to a depth of^bout 5 micrometers below the 
protective-coating outer surface, and / 

from about 1 to about 6 weight percent hafnium averaged over locations from 
about 10 micrometers below the protective^coating outer surface to about 50 
micrometers below the protective-coating ontcv surface. 

13. The article of claim 9, wherein the protective coating has an average 
platinum composition comprising from /bout 20 to about 30 weight percent platinum 
averaged over locations from about 10/micrometers below the protective coating outer 
surface to about 20 micrometers bel6w the protective coating outer surface. 

14. The article of claim 9, wherein the protective coating has an average 
aluminum composition comn/ising from about 15 to about 25 weight percent 
aluminum averaged over locations from about 10 micrometers below the protective 
outer coating outer surface j!o about 20 micrometers below the protective coating outer 
surface. / 

15. The article of claim 9, further including 

a ceramic tl/ermal barrier coating overlying and contacting the protective- 
coating outer surmce. 
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